Role of cyclical pressure and particles in the release of M-CSF, chemokines, and PGE2 and their role in loosening of implants.
A septic loosening of orthopaedic implants is usually attributed to the action of wear debris from the prosthesis. Recent studies, however, have also implicated physical pressures in the joint as a further cause of loosening. We have examined the role of both wear debris and pressure on the secretion of two chemokines, MIP-1alpha and MCP-1, together with M-CSF and PGE2, by human macrophages in vitro. The results show that pressure alone stimulated the secretion of more M-CSF and PGE2 when compared with control cultures. Particles alone stimulated the secretion of M-CSF and PGE2, when compared with unstimulated control cultures, but did not stimulate the secretion of the two chemokines. Exposure of macrophages to both stimuli simultaneously had no synergistic effect on the secretion of the chemokines, but both M-CSF and PGE2 were increased in a synergistic manner. Our findings suggest that pressure may be an initiating factor for the recruitment of cells into the periprosthetic tissue.